This is a critical abstract of an economic evaluation that meets the criteria for inclusion on NHS EED. Each abstract contains a brief summary of the methods, the results and conclusions followed by a detailed critical assessment on the reliability of the study and the conclusions drawn.
12 months without any evidence of hypersensitivity.
Twenty patients with symptoms indicative of hypersensitivity were identified, of which 7 were excluded because they did not meet the authors' predefined criteria. This left 13 patients (median age 34 years, range: 22 -45; 2 females) who were all Caucasians with definite hypersensitivity. They were compared with 51 controls (median age 37 years, range: 27 -66; 5 females, 4 non-Caucasians) who had been exposed to abacavir for at least 1 year without hypersensitivity.
Study design
This was a case-control study that was carried out in a single centre. No blinding of the outcome assessment was reported.
Analysis of effectiveness
All of the patients included in the study appear to have been accounted for in the analysis. The primary health outcome was the proportion of HLA B*5701-positive patients. For the genotyping, a statistical analysis was performed using Fisher's exact test and 95% confidence intervals (CIs) for the odds ratios (ORs) were calculated by Gart's method.
Effectiveness results
Six (46%) of the abacavir hypersensitive patients were HLA B*5701-positive, compared with 5 (10%) of the nonhypersensitive patients (OR 7.9, 95% CI: 1.5 -41.4; p=0.006).
Clinical conclusions
The authors concluded that their study showed a strong association between abacavir hypersensitivity and HLA B*5701 in a UK cohort. This emphasised the robustness of this genetic association, shown previously in Mallal et al. 2002 and Hetherington et al. 2002 .
Modelling
A decision-analytic model was used to analyse the costs and consequences of testing. In the no-test branch (current practice), patients were given abacavir-containing regimens without genotyping. In the test branch, patients were prescribed antiretroviral therapy regimens according to the test result. Following an abacavir hypersensitivity reaction in either branch, it was assumed that a patient received appropriate treatment and was switched to an alternative nonabacavir-containing regimen. The time horizon was 6 months.
Outcomes assessed in the review
The outcomes included: the test characteristics (sensitivity and specificity), the probability of testing positive for the presence of HLA B*5701, the prevalence of HLA B*5701, and the timing of when hypersensitivity occurred following the initiation of abacavir therapy. The probability of testing positive for HLA B*5701 was determined by pooling the authors' data with further published data. Other inputs for the economic model were assessed from the literature.
Study designs and other criteria for inclusion in the review
Two cohort studies (Mallal et al. 2002 and Hetherington et al. 2002) were included in the pooled analysis to assess the probability of testing positive for HLA B*5701. The probability of occurrence of hypersensitivity reactions was taken from a study of 5,332 patients in which 197 patients experienced a reaction (Symonds et al. 2002, see 'Other Publications of Related Interest' below for bibliographic details). The timing of the occurrence of hypersensitivity following the initiation of abacavir therapy was drawn from data relating to 636 cases of hypersensitivity reactions (Hetherington et al. 2001 , see 'Other Publications of Related Interest' below for bibliographic details). No further description of these studies was provided.
Sources searched to identify primary studies
Not reported.
Criteria used to ensure the validity of primary studies
Methods used to judge relevance and validity, and for extracting data
Number of primary studies included
Four studies were provided.
Methods of combining primary studies
The authors pooled their genotyping results with those of Mallal et al. 2002 and Hetherington et al. 2002 , using a random-effects model.
Investigation of differences between primary studies
It was unclear whether any differences between the primary studies were investigated and explained, nor whether any differences might have affected the estimate of the effectiveness of the technology.
Results of the review
The pooling analysis resulted in a pooled DerSimonian-Laird OR of 29 (95% CI: 6.4 -132.3; chi-squared 191, d.f.=1, p<0.0001).
Using the pooled data from 3 studies, the test sensitivity was 0.51 (95% CI: 0.45 -0.56) and the test specificity was 0.96 (95% CI: 0.94 -0.98).
The positive predictive value was 82% (95% CI: 71 -90) and the negative predictive value was 85% (95% CI: 81 -88).
The probability of occurrence of reaction was given as a prevalence of 3.7%.
The median time to reaction was 11 days, but some reactions still occurred up to 6 months after starting abacavir. Therefore, a 6-month time horizon was adopted in the model.
Methods used to derive estimates of effectiveness
Authors' assumptions (citing 4 clinical trial references) were used.
Estimates of effectiveness and key assumptions
The authors assumed that all treatment regimens considered in the model (i.e. those containing abacavir and those not containing abacavir) were therapeutically equivalent and differed only in their cost.
Measure of benefits used in the economic analysis
The economic analysis calculated the hypersensitivity reactions avoided.
Direct costs
Discounting was irrelevant in a short time horizon. The quantities and the costs were analysed separately. The perspective of the UK NHS was taken, covering direct medical costs only. The resources measured included the cost of drugs for each alternative therapy regimen, the cost of genotyping and the cost of treating a hypersensitivity reaction. The latter was derived from data in the authors' setting for 16 hypersensitivity patients. It encompassed drug costs, inpatient stays, outpatient clinic visits and the cost of other tests (e.g. chemical pathology, haematology, serology, radiology and cultures). The cost of the various therapy regimens was calculated on the basis of 6 months of the appropriate drugs and doses. The price year was 2002. The sources included the British National Formulary and the respective departments or the accounting department of the Manchester hospital. Thus, charges were used to approximate the costs.
Statistical analysis of costs
There was a large inter-individual variance in the costs of treating hypersensitivity reactions (median Euro2,611, range: 0 -11,857). The costs of treating hypersensitivity reactions were sampled from a log-normal distribution, having first tested the transformed cost data for normality using the Shapiro-Wilk test.
Indirect Costs
No indirect costs were included.
Currency
UK pounds sterling (). These were converted to Euros (Euro). The exchange rate was Euro1 = 0.70.
Sensitivity analysis
The uncertainty surrounding model inputs was characterised by assigning probability distributions. Uncertainty associated with test sensitivity and specificity, prevalence of hypersensitivity and probability of a positive test result were represented by independent beta prior distributions for binomial proportions. Monte Carlo simulations (1,000) were performed to determine the ceiling ratio at which the test was certain of being cost-effective. These were repeated for each alternative to abacavir-containing regimens. A multiple univariate analysis was performed for a base-case scenario which assumed a single cost for alternative regimens. A threshold analysis was conducted to explore the relationship between the cost of alternative regimens, the decision-makers' willingness to pay to avoid hypersensitivity reactions and the probability of adopting routine testing as a strategy. The method used to select the ranges was not discussed.
Estimated benefits used in the economic analysis
In the base-case, the number of hypersensitivity reactions per 1,000 patients was 19 when testing was implemented, versus 37 in the absence of testing. Therefore, testing was associated with 18 hypersensitivity reactions avoided per 1,000 patients.
Cost results
Depending on the abacavir-containing and non-abacavir-containing regimens chosen, the 6-month cost of implementing testing varied from Euro 2.03 million to Euro 5.59 million per 1,000 patients. The 6-month cost when testing was not implemented varied from Euro 2.13 million to Euro 6.14 million per 1,000 patients.
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Synthesis of costs and benefits
The estimated benefits and costs were combined in an incremental cost-effectiveness ratio (ICER). Depending on the choice of comparator regimens, routine testing for HLA B*5701 ranged from being a dominant strategy (i.e. less expensive and more beneficial) to an ICER versus no testing of Euro22,811 per hypersensitivity reaction avoided. Routine adoption of testing was the dominant strategy when the cost of alternative non-abacavir-containing regimens was low.
The results of the probabilistic sensitivity analysis suggested ceiling ratios ranging from Euro 0 to Euro 37,776 depending on the alternative regimen. The results of the univariate sensitivity analysis suggested that the cost of the alternative regimen was most influential on the ICER, followed by the probability of developing a hypersensitivity reaction. Increasing to higher prevalence resulted in more favourable (for testing) ICERs.
Authors' conclusions
Pre-prescription genotyping prior to the initiation of abacavir therapy may be a cost-effective use of health care resources.
CRD COMMENTARY -Selection of comparators
The comparator (no HLA B*5701 genotyping) was justified on the grounds that it was current practice. You should decide if this is the case in your own setting.
Validity of estimate of measure of effectiveness
The analysis was based on a case-control study design, which was appropriate for the study question. It is unknown whether the study sample was representative of the population where the population was defined as any person requiring antiretroviral treatment. The sample was drawn from patients who were already attending a Manchester clinic and receiving therapy. The patient groups were shown to be reasonably comparable at analysis, although only sociodemographic factors were compared. Ethnicity appears to have varied between cases and controls, but no significance testing was performed on the differences. An appropriate statistical analysis of the outcomes was not undertaken to account for potential systematic bias. In additional, the sample size was small, limiting interpretation and the weight of the findings.
In searching for effectiveness data, the authors did not state if the review was conducted systematically to identify all relevant research and to minimise bias. Certain effectiveness estimates from the literature were combined with the results of the authors' own study. This was done by pooling the results via a random-effects model, weighting to reflect the differing importance (sizes) of the studies. The authors do not appear to have fully considered the impact of differences between the primary studies when including them in the model. The authors assumed that all antiretroviral regimens were therapeutically equivalent, justifying this assumption by reference to the clinical trials literature. They also stated that modelling HIV treatments was outside the scope of this work. This assumption was not varied in the sensitivity analysis.
Validity of estimate of measure of benefit
The estimation of benefits (hypersensitivity reactions avoided) was modelled. The authors derived the results appropriately, with the estimates of effectiveness entering a Markov model as probability distributions.
Validity of estimate of costs
All the categories of cost relevant to the NHS perspective were included in the analysis. The costs and the quantities were analysed separately but not reported separately. The resource use quantities were taken from a single study conducted at the authors' setting. A statistical analysis of the quantities was performed and resource use entered the model as an appropriate probability distribution. The drug prices were taken from a standard published source. Other medical resource prices were taken from the authors' hospital setting. The price year (2002) was reported, which will enhance any future inflation exercises. Statistical or sensitivity analyses of the prices were not performed. The authors
